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IN THE U.S. PATENT AND TRADEMARK OFFICE 
Applicants: Georges BAHR 

Serial No.: New Group: 
Int'l. PCT No. PCT FR95/01239 Examiner: 
Filed: March 26, 1997 

For: COMPOSITIONS OF MURAMYL PEPTIDES INHIBITING THE 

REPLICATION OF HIV 

PRELIMINARY AMENDMENT 

Honorable Commissioner of Patents March 26, 1997 

and Trademarks 
Washington, D.C. 20231 

Sir: 

The following preliminary amendments and remarks are respect- 
fully submitted in connection with the above-identified appli- 
cation. 



TM THE CLAIMS ; 

Please cancel claims 1-13 and substitute the following claims 
therefor: 

—14. A process for inhibiting the replication of acquired 
immunodeficiency retroviruses in man or in those mammals which they 
are capable of infecting, which comprises administering to them an 
effective amount of a muramyl peptide of formula: 
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in Which the group R is a hydrogen or a methyl group? X is an L- 
alanyl, L-threonyl or L-lysyl residue, and Rl is a hydroxyl, an 
amino or an 0(CH2)^H group with x=l, 2, 3 or 4, R2 is, independently 
of Rl, a hydroxyl, an amino or an 0(CH2)j^H group with x=l, 2, 3 or 
4, or a group: 

OCH2 - CHOCO (CH 2) 14CH3 
CH20CO(CH2) 14CH3 

it being understood that, when X is an L-alanyl residue, at least 
one of these two groups Rl and R2 is an 0(CH2)xH group as defined 
above, and that R2 cannot be a group: 

OCH2 - CHOCO ( CH 2 ) 14CH3 
iH20CO(CH2) 14CH3 
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— 15. The process of claim 14, wherein the inuramyl peptide 
has the above-mentioned general formula in which the R group is a 
hydrogen or a methyl group; X is an L~alanyl or L-threonyl residue, 
and Rl and R2 are, independently of each other, hydroxyl, amino or 
0(CH2)j^H groups with x=l, 2, 3 or 4, it being understood that, when 
X is an L-alanyl residue, at least one of these two groups Rl and 
R2 is an OiCE^)^! group as defined above. — 

— 16. The process of claim 14, wherein said effective amount 
of the muramyl peptide is an amount capable of causing a 100% 
inhibition of the replication of retroviruses in primary cultures 
of monocytes of the host. — 

— 17. The process of claim 14, wherein the muramyl peptide 
has the formula of claim 1, in which: 

the group R is a methyl group, and 
the group R2 is an group. — 

— 18. The process of claim 17, wherein the muramyl peptide is 
Murametide. — 

— 19. The process of claim 18, wherein the muramyl peptide is 
Murabutide. — 
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— 20. The process of claim 14, which is for the prevention or 
treatment of AIDS or related syndromes, especially Kaposi's 
sarcoma . — 

— 21. The process of claim 14, which comprises administering 
said muramyl peptide together with another molecule capable of 
enhancing the anti-retroviral action of said muramyl peptide. — 

— 22. The process of claim 21, wherein the other molecule is 
a cytokine, such as an a-, jS- or y- interferon. — 

— 23. The process of claim 21, wherein the other molecule is 
GM-CSF. — 

— 24. The process of claim 21, wherein the other molecule is 

a protease inhibitor. — 

— 25. The process of claim 14, wherein the muramyl peptide 
has the formula: 




R-CH-CO-X-NH-CH-CO-Rl 
\cH2)2 



ioR2 
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in which the group R is a methyl group; X is an L-alanyl residue, 
and Rl is an 0(CH2)^H group with x=l, 2, 3 or 4, R2 is, 
independently of Rl, either an amino or an 0(CH2)j^H group with x=l, 
2, 3 or 4, and wherein said effective amount is also an amount that 
is capable of causing a 100% inhibition of the replication of said 
retrovirus in primary cultures of monocytes of the host* — 

— 26. The process of claim 25, wherein both Rl and R2 are 
0(CH2)^H groups. — 

— 27. The process of claim 25, wherein the muramyl peptide is 
Murametide. — 

— 28. The process of claim 25, wherein the muramyl peptide is 
Murabutide . — 

— 29. The process of claim 25, which is for the prevention or 
treatment of AIDS or related syndromes, especially Kaposi's 
sarcoma. — 

— 30. The process of claim 25, which comprises administering 
said muramyl peptide together with another molecule capable of 
enhancing the anti-retroviral action of said muramyl peptide. — 
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— 31. The process of claim 30, wherein the other molecule is 
a cytokine, such as an a-, jS- or Y" interferon. — 



— 32. The process of claim 30, wherein the other molecule is 
GM-CSF. — 



— 33. The process of claim 30, wherein the other molecule is 
a protease inhibitor. — 

— 34. The process of claim 14, wherein the muramyl peptide 
has the formula: 




in which the group R is a methyl group; X is an L-alanyl or L- 
threonyl residue, and Rl is an 0(CH2)j^H group with x=l, 2, 3 or 4, 
R2 is, independently of Rl, an amino or an 0(CH2)j^H group with x=l, 
2, 3 or 4, or a group: 
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OCH 2 - CHOCO ( CH 2 ) 14CH3 
CH20CO(CH2) 14CH3 

it being understood that, when X is an L-alanyl residue, at least 
one of these two groups Rl and R2 is an 0(CH2)xH group as defined 
above, and that R2 cannot be a group: 

OCH2-CHOCO(CH2) 14CH3 
CH20CO(CH2) 14CH3 

and wherein said effective amount is also an amount that is capable 
of causing a 100% inhibition of the replication of said retrovirus 
in primary cultures of monocytes of the host.-- 

REMARKS 

Claims 1-13 have been deleted, and claims 14-34 have been 
added in order to better define Applicant's invention. 

Favorable action on the above-identified application is 
respectfully requested. 
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Please charge any fees or credit any overpayment pursuant to 
37 CFR 1.16 or 1.17 to Deposit Account No. 02-2448. 

Respectfully submitted, 

BIRCH, STEWAM*, KOLASCH & BIRCH, LLP 




Leonard R. ~§vensson 
Reg. No.: 30,330 
P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 
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COMPOSITIONS OF MURAMYL PEP TIDES INHIBI TING T HE 
REPLICA TION OF HTV^ 

15 Acquired immunodeficiency syndrome (AIDS) is a 

devastating disease caused by infection by the HIV 
retrovirus. A lot of effort has been devoted to finding 
medicaments capable of inhibiting the replication of 
the virus. However, few significant successes have been 

20 obtained so far. Although HIV can infect many different 
cells, the disease is predominantly caused by the 
destruction and/or the dysfunction of a subpopulation 
of lymphocytes called helper T cells. The persistence 
of the infection by the virus has not long ago been 

25 attributed to its capacity to infect another major cell 
population, the monocyte /macrophage line, which is 
thought to serve as a reservoir for a continuous 
release of the virus. The major role played by this HIV 
line in the persistence and the progression of the 

30 disease has been explained by 1) the isolation of 
monocytotropic variants of HIV from the circulating 
blood leukocytes and tissue macrophages of infected 
subjects at all stages of the infection (J. Virology, ; 
Vol. 65, pages 356-363, 1991) and, 2) the direct 

35 correlation between an absence of systemic immunity 
dysfunction in the infected host and an absence of 
viral replication in the monocyte/macrophage line (J. 
infectious diseases. Vol. 168, pages 1140-1147, 1993) . 
Furthermore, the inhibition of a virus -producing 



- 2 - 

infection in the monocytes appears to be linked to a 
large extent to the inhibition of the monocytic 
proliferation, which suggests that the replication of 
the virus depends on a prelim.inary obligatory stage of 
5 high proliferation of the monocytic cell. Thus, the 
proliferation of this population is thought to be an 
obligatory passage for the manifestation of the 
infectious HIV character. Thus, the hypothesis has been 
formulated that substances capable of inhibiting 

10 monocytic replication might also inhibit the 
replication of HIV (J. Clinical Investigation, Vol. 89, 
pages 1154-1160, 1992) . 

Muramyl peptides are synthetic copies of the 
bacterial wall and have been found to be capable of 

15 highly numerous immunopharmacological activities on the 
monocyte/macrophage line (Federation proceedings. Vol, 
45, pages 2541-2544, 1986). Furthermore, the initial 
molecule N-acetyl -muramyl -L-alanyl-D- I soglutamine (Nac- 
Mur-L-Ala-DisoGln) also called Muramyl dipeptide or 

20 MDP, has been described to be capable of inhibiting the 
proliferation of guinea pig macrophages (Cellular 
Immunology, Vol. 89, pages 427-438, 1984). In another 
study using established lymphocyte cell lines or 
established lines of monocyte-type cells, MDP was found 

25 to be endowed with the capacity of partially inhibiting 
the replication of HIV when it is used in vitro at very 
high doses of 1000 |xg/ml (AIDS Research and Human 
Retroviruses, Vol 6, pages 393/394, 1990). However, 
besides the fact that the use of MDP in human clinical 

30 medicine is difficult to envisage because of the side 
effects which it induces, the observed effects, even at 
these high doses in the experimental system used, would 
not presage any therapeutic efficacy towards HIV 
infection. Lazdins et al (AIDS Research and Human 

35 Retroviruses, Vol. 6, pages 1157-1161, 1990) have 
shown, in vitro, similar properties of inhibition of 
the replication of HIV for a muramyl peptide having a 
better therapeutic index than MDP : MTP-PE. This 
molecule, in free form, was added repeatedly, before 
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and after HIV infection, to cultures of macrophages 
derived from cultured human monocytes. However, it was 
able to induce, under these conditions, only a partial 
reduction in viral replj cation. It should be emphasized 
that MTP-PE was not capable, either in the free form or 
incorporated into liposomes, of causing total 
suppression of viral replication. In addition, its 
activity can be exerted only if this component is 
present on the day the cell culture is infected by the 
virus. If the compound is added a day before or 4 days 
after the culture, its activity is minimal. 

These results only make more surprising those 
which have been obtained with another category of 
muramyl peptides, which have been found to allow 
complete inhibition of the proliferation of HIV, 
especially in primary cultures of moncytes, and this at 
much lower doses. Their lower toxicity coming on top of 
these favorable effects, therefore make them suitable 
for the preparation of medicaments capable of 
preventing or treating AIDS and/or of the related 
syndromes . 

The invention relates more particularly to the 
use, for the preparation of medicaments inhibiting the 
replication of acquired immunodeficiency retroviruses 
in man or those of mammals which they are capable of 
infecting, of a muramyl peptide of formula: 
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20 




K,OH 



R-CH-CO-X-NH-CH-CO-Rl 
tOKZ 

in which the group R is a hydrogen or a methyl group; X 
is an L-alanyl, L-threonyl or L-lysyl residue, and Rl 
is a hydroxyl, an amino or an 0(CH2)^H group with 
x=l,2,3 or 4, R2 is, independently of Rl, a hydroxyl, 
an amino or an 0(CH2)xH group with x=l,2,3 or 4, or 
a group 

OCH2-CHOCO(CH2) 14CHj 



CHjOCOtCHj) l4CHj 

it being understood that, when X is an L-alanyl 
residue, at least one of these two groups Rl and R2 is 
still an 0(CH2)jjH group as defined above, and that R2 
cannot be : 
a group 

OCHj-CHOCOtCHj) 14CH3 



CHjOCOfCHj) 14Ch3 

A subcategory of muramyl peptides preferred for 
the production of the abovementioned medicaments 
consists of hydrophilic muramyl peptides corresponding 
to the abovementioned general formula in which the R 
group is a hydrogen or a methyl group; X is an L-alanyl 
or L-threonyl residue, and Rl and R2 are, independently 
of each other, hydroxyl, amino or 0(CH2)j^ groups with 
x=l,2,3 or 4, it being understood that, when X is an 
REPLACEMENT SHEET (RULE 26) 
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L-alanyl residue, at least one of these two groups Rl 
and R2 is still an 0(CH2)^H group as defined above. 

Preferred compounds for use according to the 
im^^ention are Murabutide (Nac-Mur-L-Ala-DGln OnC4H5) and 
5 Murametide (Nac-Mur-L-Ala-DGln OMe) . These molecules 
exhibit an excellent activity profile in man; they are 
free of side effects and have demonstrated their very 
good tolerance, during clinical trials carried out in 
healthy volunteers and in cancer subjects. 
10 Another preferred subcategory is that 

corresponding to the abovementioned general formula and 
in which R2 is a group 

OCH2-CHOCO(CH2) 14CH3 

CHpCOCCHz) 14Ch3 

for example one of the following two compounds: 

15 - Nac-Mur-L-Lys D-iso-Gln-glycerol , sn dipalmitoyl, and 
- Nac-Mur-L-Thr D-isoGln-glycerol sn dipalmitoyl. 

It is in this regard remarkable that the 
abovementioned muramyl peptides are capable, at 
relatively low concentrations, of exerting a complete 

20 inhibition, up to 100%, of the proliferation of HIV, in 
primary cultures of monocytes, and this more 
particularly in the experimental procedures which will 
be referred to hereinafter. 

It is particularly important to note that the 

25 manifestation of the inhibitory effect of these muramyl 
peptides towards retroviral replication is not linked 
to a simultaneity of infection of the monocytes and of 
treatment of the latter with these muramyl peptides. 

Additional characteristics of the invention 

30 will appear further in [lacuna] 

Additional characteristics of the invention 
will appear further in the description which follows, 
of the biological effects exerted by two preferred 
muramyl peptides towards the replication of HIV in 

35 primary cultures of human monocytes collected from 
healthy volunteers. 
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In example 1, Murabutide and Murametide 
demonstrated their capacity to inhibit the 
proliferation of macrophages in culture. For that, 
monocytes collected from, a donor are cultured for 5 
5 days either a) without stimulation (so as to evaluate 
their spontaneous proliferation level) or b) in the 
presence of human recombinant interleukin-3 (hr IL-3) 
or c) in the presence of both hr IL-3 and hr GM-CSF 
human recombinant ''granulocyte -macrophage colony 

10 stimulating factor". These two treatments make it 
possible to obtain a high level of proliferation. The 
compounds of the invention are added to the culture 
medium a day before the addition of tritiated thymidine 
( H-thymidine) . The dividing cells incorporate this 

15 thymidine. The cells (which have differentiated into 
macrophages during the duration of the culture) are 
recovered and washed, and the proliferation level is 
evaluated by measuring, in a beta counter, the quantity 
of incorporated according to conventional methods as 

20 described in Blood, Vol. 76, pages 1490-1493, 1990. The 
results are presented in Table 1 and show that the two 
derivatives are capable, even at the dose of 1 |iig/ml, 
of inhibiting the proliferation of macrophages 
stimulated with IL-3 or the combination IL-3/GM-CSF. The 

25 effect of inhibition of spontaneous proliferation was 
observed with 10 |ag/ml of Murabutide and 10 or 50 |Lig/ml 
of Murametide. 

Example 2 demonstrates the effect of Murabutide 
and Murametide on the level of replication of HIV in 

30 primary cultures of human monocytes collected from 
healthy volunteers. Monocyte cultures were infected on 
day 0 with an HIV source (HTLV III Ba-L) which exhibits 
a tropism for the monocytes. Some cultures were treated 
with different concentrations of the compounds either 1 

35 day before, or the same day, or 1 day after inoculation 
with HIV. The replication of the virus was evaluated on 
day 7 by measurement of the quantity of viral protein 
P24 in the supernatants as described in Blood, Vol. 76, 
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page 1490-1493, 1990. The results presented in Table 2 
show clearly that the treatment with Murabutide at a 
concentration of 10 to 50 [ig/ml completely inhibits 
viral replication whether the treatment has been 
5 performed on day -1, on day 0 or on day +1 in relation 
to the infection. Similarly, the treatment with 
Murametide made it possible to observe a highly 
significant suppression of viral replication and this 
effect is 100% at the dose of 50 |iig/ml regardless, here 

10 also, of the amount of the treatment. 

These results are the first described which 
have made it possible to obtain a complete inhibition, 
by a muramyl peptide, of the replication of HIV in 
human monocytes. It should be emphasized that the 

15 inhibition is obtained when the compound is added to 
the culture only once and even after infection by HIV. 

The preceding data show that the muramyl 
peptides of the invention can be applied to the 
preparation of medicaments applicable to the prevention 

2 0 or treatment of AIDS, or related syndromes, for example 
Kaposi ' s sarcoma . 

The invention is also applicable to the 
preparation of medicaments in which the muramyl 
peptides are used in combination with other therapeutic 

25 agents used to prevent or inhibit the proliferation and 
the diffusion of HIV in man. Among these agents, there 
may be mentioned the a-, p- and y-interf erons and GM- 
CSF. 

The molecules of the invention may be used in 
30 human clinical medicine either for preventive purposes 
in at-risk subjects, or for curative purposes in 
seropositive individuals before the appearance of 
clinical signs or in patients having developed 
manifestations of AIDS. The therapeutic doses of the 
35 muramyl peptide (for example Murabutide or Murametide) 
to be administered either alone, or in combination with 
antiviral treatments, particularly cytokines, are 
between 1 )ag and 500 |xg/kg/day. The administrations may 
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be given by the systemic route, by subcutaneous or 
intravenous injection or by infusion. The treatment may 
consist of daily administrations or administrations at 
a few days' interval and may be extended by a v/eek to 
5 several months depending on the observed effect. 

In the case of seropositive or sick 
individuals, the treatment should be prolonged until 
there is no detection of antigen or of viral genes in 
the serum or the cells of the infected individual, 

10 respectively. In the case of at-risk individuals, the 
preventive treatment should be applied during the 
period where a risk of infection exists. 

The molecules of the invention as well as the 
other molecules of the family of muramyl peptides may 

15 also be used as laboratory reagents so as to allow the 
evaluation, as anti-HIV agents, of drugs presumed to 
have antiviral activity. Thus suboptimal doses of 
muramyl peptides could be used in combination with 
another agent to detect a potential activity of the 

20 latter. 

This type of reagent could be used in 
experimentation systems in vitro using 

monocyte /macrophage cultures as described in this 
patent or methods of evaluation in vivo including the 
25 use of SCID mice. 
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CLAIMS 



PCT/FR95/01239 



1- Use, for the preparation of medicaments 

inhibiting the replication of acquired immunodeficiency 
retroviruses in man or those in mammals which they are 
capable of infecting, of a muramyl peptide of formula: 



10 



15 



20 




R-CH-CO-X-NH-CH-CO-Ri 



m)2 

C0R2 



in which the group R is a hydrogen or a methyl group; X 
is an L-alanyl, L-threonyl or L-lysyl residue, and Rl 
is a hydroxyl, an amino or an 0(CH2)^H group with 
x=l,2,3 or 4, R2 is, independently of Rl, a hydroxyl, 
an amino or an 0(CH2)3,H group with x=l,2,3 or 4, or 
a group 

OCHa-CHOCO(CH2) 14CH3 

CH20C0{CH^) 14CH3 

it being understood that, when X is an L-alanyl 
residue, at least one of these two groups Rl and R2 is 
still an 0(CH2)^H group as defined above, and that R2 
cannot be: 
a group 

OCH2-CHOCO(CH2) 14CH3 



CH^OCOCCHj) 14Ch3 

2- Use according to claim 1, of a muramyl peptide 

of the abovementioned general formula in which the R 

REPLACEMENT SHEET (RULE 2 6) 
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group is a hydrogen or a methyl group; X is an L-alanyl 
or L-threonyl residue, and Rl and R2 are, independently 
of each other, hydroxyl , amino or 0{CK2)Jl groups with 
x=l,2,3 or 4, it being understood that, v;hen X is an 
5 L-alanyl residue, at least one of these two groups Rl 
and R2 is still an 0{CH2)^H group as defined above. 
3 . Use according to claim 1 or 2 , for the 

preparation of medicaments inhibiting the replication 
of an HIV in man. 

10 4. Use according to any one of claims 1 to 3 , 

characterized in that the muramyl peptide is capable of 
inhibiting up to 100% the replication of retroviruses 
in primary cultures of monocytes of the host. 
5 . Use according to any one of claims 1 to 4 , 

15 characterized in that the muramyl peptide is one of 
those entering into the formula of claim 1, in which 
the group R is a methyl group, and 
the group R2 is an NH2 group. 
6- Use according to claim 5, characterized in that 

20 the muramyl peptide is Murametide . 

7. Use according to claim 5, characterized in that 

the muramyl peptide is Murabutide . 

8- Use according to any one of claims 1 to 7, as 
reagents, for the evaluation of the efficacy of anti- 

25 retroviral medicaments, in trials in vitro or in vivo. 

9- Use according to any one of claims 1 to 7, for 
the prevention or treatment of AIDS or related 
syndromes, especially Kaposi's sarcoma. 

10. Use according to claim 9, for the preparation 
30 of medicaments containing, in addition to the 

abovementioned muramyl peptide, another molecule 
participating in the ant i -retroviral action. 

11. Use according to claim 10, characterized in 
that the other molecule is a cytokine, such as an a-, 

35 b- or g- interferon. 

12. Use according to claim 10, characterized in 
that the other molecule is GM-CSF. 



f 

-IS- 
IS. Use according to claim 10, characterized in 
that the other molecule is a protease inhibitor. 
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HH.LowiNi^: As a below luinuxl inventor, I hereby declaiv ihal: ni> residence, posi office iuidress jikI citi/cri.siliip are 

1 as sialoU next lo niy name; tb;it T verily believe ihar I am the oii^iiial, firsl :ind sole inventor (if only one 
iiivenlur is nauu\i below) or an original, firsi ;ind joint inventor (iT plural inventors arc named bt^Tow) of the 
subjkX'i malUT whicli is claimcif and for which a paicnl is &ou^U\ on the invention enlillcd:* 

im..tTiur 11^ _CCMPOSrr.lONS OF MUi<AMyL PEi-TlDKS INHTl3iT*NG *IHf-; Rfcll^JCATK^N OF 



HTV _ 

Aj»i>ri»prl.rtc • — — - 

s^^Vrlt^.M^ml"''*' ^^^^ spocitkaiion ofwhicli is attached hereto unless the following box is cheeked: 
AiiJMiHsi ^ S 'ilie specificiilion was lliod on„ ^rch 26^ 1997and was assigned United 

Slates Applicalion No or 

® vvas filed as PCT Inlcnuiliorial Application 

anil was aniende<l under PCT Article 19 on— (if applic^uble). 

I hei-eby stale (h;il 1 have reviewed and undets(i\nd the contents of the a[>ove idenlified speeifie;Uion, 
inchiding (he clahns, an amemled by any aineixhneril referred lo iib<:>ve. 

I acknowledi^c the duly to disclose jnfi)ainiiion whieh is material to patent Jibiliiy as defined in 'I'ide 37, 
Codi' of Fcilend Regulations, § 1 .56. 

1 do not know anil do not believe the same wi»s ever known or used in the United Si ;jtes of Amcricii 
beA>rc my or our invention thereof, or patented or described in any prinled publication in any country before 
my or our invenri<Ml ibereof, or more than one yciu" prior lo this appIie;uion, Ihal the stime was not in public 
use or on sale in the United States of America more llian one year prior to this application, thni die invonlion 
has not been pitlented or mnde the subject of an inventor' sccriifieate issued before (he da(e of this application 
in any couniry foreign to die United Stales of Ameriea on an ap]»Iicaiion nie<l by mo or my legal 
rcpiesenhi lives or assii4n!< more than twelve months (six months for designs) prior to this appiicalion, and (hat 
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United Stules of America prior lo this application by me or my (egiit represenUilivcs or assigns, except asS 
follows. 

1 hereby claim forei^jn prioiiiy benellls under 'i'iUe 35, United States C?ode. §1 19 (a)-(d) of any foreign 
appHeaIioi!(s) for paient or invenLi>r's certilleate lifted below imd have also identilled below iiny foreign 
applicalion for paiejil or iaveiiior's certificiiie having a Uling dale before lhat of the application on which 
priority is claimed: 

Prioi' Foreign Application(s) Pru»ri[y c:iiikikxJ 





94/11460 

iH (NUJTllVl ) 


France 
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(Country) 
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No 
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No 



I hereby claim ihe benefit under Title 35, United Stares Ci>de, § 1 19(e) of any United Smics provisional 
application(s) hsted below, 
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All Foreij^n Applications, if any, for any Patent Or hiventor's Cenificate Filed More Tlian 12 Months (6 
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I hereby claim the benefit under Title 35, United States C?ode, §120 of any United Stales application(s) 
listed below and, ins<»far as the subject matter of e<ioh of die claims of this application is not iliseloscd in Iho 
prior Uniled States application in the manner provided by the llrst paragra[-)h of J'itle 35, United States Code, 
§1 12, I laekm^wlctlge the duly Ui disclose inri>rmalion which is miiterial lo pareniabiliiy as dcfiued in Title 37, 
Code of Federal Regnlntionsj §1.56 wfiich became avidlabie between the tiling dale of the prior aj-^plicalion 
and the nalional or K'T inierr»ational filing dare of this ijpplicalion; 
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I hereby appoint ihc following atiortieyj* to prosecute this application and/or an intcniaiional 
appliciilion based on iKis^v application and to iransact all business in the Palent and Tradcii>a>k OlTice 
connected therewith ^tnuection with the resulting palcnt based on instructions received from the 

eiUity who first sent the application papers to the attorneys Identilled bei<.w, unless tlie inventt)r(s) or 
assignee provides^ said aMonicys with a wrillen notice to die contmry; 
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both> under Section 1001 of Title 18 of the United States Code and that such willliil false statements may 
jeopartli/o the validity of the application or any palent issued thereon. 
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BIRCH, STEWART, KOLASCH & BIRCH, LLP 

COMBINED DECLARATION AND POWER OF ATTORNEY 

FOR PATENT AND DESIGN APPLICATIONS 



ATTORNEY DOCKET NO. 
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As a below named inventor, I hereby declare that: my residence, post office address and citizenship are 
as stated next to my name; that I verily believe that I am the original, first and sole inventor (if only one 
inventor is named below) or an original, first and joint inventor (if plural inventors are n^ed below) of the 
subject matter which is claimed and for which a patent is sought on the invention entitled: * 

CaVIPOSITIGNS OF MURZ^MYL PEPTIDES INHIBITING TE3E REPLXCATiaSI OF 

HIV ^ 



Check Box If 
Appropriate - 
For Use Without 
Specification 
Attached 



Llrisert Priority 
^Information 
rjTt appropriate) 



the specification of which is attached hereto unless the following box is checked: 
► S The specification was filed on March 26 r 1997and was assigned United 
States Apphcation No.. 



/^ppncauuii iNu T>rT/17QQK/m O^^tQ 

was filed as PCT International Application No f ^•^/■^^^->/ ^^^^y 
and was amended under PCT Article 19 on ~ 



(if applicable). 



I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in litle J /, 
Code of Federal Regulations, §1.56. tt • ^ . -pa 

I do not know and do not believe the same was ever known or used m the United States ot America 
before my or our invention thereof, or patented or described in any printed pubhcation m any country before 
my or our invention thereof, or more than one year prior to this application, that the same was not m public 
use or on sale in the United States of America more than one year prior to this application, that the invention 
has not been patented or made the subject of an inventor' s certificate issued before the date of this application 
in any country foreign to the United States of America on an application filed by me or my legal 
representatives or assigns more than twelve months (six months for designs) pnor to this apphcation, and that 
no application for patent or inventor' s certificate on this invention has been filed m any country foreign to the 
United States of America prior to this application by me or my legal representatives or assigns, except as 

^^^^^T hereby claim foreign priority benefits under Title 35, United States Code, §119 (a)-(d) of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any loreign 
application for patent or inventor' s certificate having a fiUng date before that of the apphcation on which 
priority is claimed: 
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I hereby claim the benefit under Title 35, United States Code, §120 of any United States apphcation(s) 
hsted below and, insofar as the subject matter of each of the claims of this application is not disclosed m the 
prior United States application in the manner provided by the first paragraph of Title 35, United States Code, 
§112 1 acknowledge the duty to disclose information which is material to patentability as defined m iitle 3 /, 
Code of Federal Regulations, §1.56 which became available between the filing date of the pnor application 
and the national or PCT international filing date of this application: 



(Application Number) 
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(Application Number) 



(Filing Date) (Status — patented, pending, abandoned) 



2121-128PCr 

The undersigned agree(s) to execute all papers necessary in connection with this application and any continuing, 
divisional or reissue applications thereof and also to execute separate assignments in connection with such 
applications as the Assignee may deem necessary or expedient. 

The undersigned agree(s) to execute all papers necessary in connection with any interference which may be 
declared concerning this application or continuation, division or reissue thereof or Letter Patent(s) or reissue patent 
issued thereon and to cooperate with the Assignee in every way possible in obtaining and producing evidence and 
proceeding with such interference. 

The undersigned agree(s) to execute all papers and documents and to perform any act which may be necessary in 
connection with claims or provisions of the International Convention for the Protection of Industrial Property or 
similar agreements. 

The undersigned agree(s) to perform all affirmative acts which may be necessaiy to obtain a grant of a valid 
United States of America patent(s) or a grant of a valid United States of America and any foreign patent(s) to the 
Assignee and to vest all rights therein hereby conveyed to said Assignee as fully and entirely as the same would have 
been held by the undersigned if this Assignment and sale had not been made. 

The undersigned hereby authorize(s) and request(s) the Patent and Trademark Office Officials in the United 
States of America and/or any and all foreign countries to issue any and all Letters Patents resulting from said 
application or any division or divisions or continuing or reissue applications thereof to the said Assignee, as Assignee 
of the entire interest, and hereby covenants that he has (they have) the full right to convey the entire interest herein 
assigned, and that he has (they have) not executed, and will not execute, any agreement in conflict herewith. 

The undersigned hereby grant(s) the law firm of Birch, Stewart, Kolasch and Birch, LLP the power to insert on 
this Assignment any further identification which may be necessary or desirable in order to comply with the rules of the 
U.S. Patent and Trademark Office for recordation of this document. 

The undersigned hereby covenant(s) that no assignment, sale, agreement or encumbrance has been or will be 
made or entered into which would conflict with this assignment. 

In witness whereof, executed by the undersigned on the date(s) opposite the undersigned name(s). 
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The execution by the Inventor(s) of this assignment may be witnessed by at least two other persons who sign here. 



Witness 



Witness 



